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• Maritime AUV technologies have largely been 
focused on open water missions.
• More recently researchers are focusing on 
littoral operations in cluttered, dynamic and 
constrained environments.
• It requires improvements in Guidance, 
Navigation and Control (GNC).
• An example of this is terminal homing to an 
undersea docking station. NPS REMUS 100 and docking station in Monterey Bay, CA 
Precision Control of Agile AUVs
Real-time Path Planning Technique for Tethered ACQUAS
• A real time path-planning algorithm was 
developed and demonstrated in 
simulation for the ACQUAS AUV
• It accounts for the tether such that 
extraction from an obstacle field requires 
careful navigation to avoid 
entanglements.
• The algorithm tracks vehicle motion 
through topological space for extraction 
path planning.
Summary of additional research tasks
• L1 Adaptive control implementation on 
ACQUAS (heave channel)
• Extend the adaptive control to planar control
• Precise control of ACQUAS in the presence of 
mid-mission configuration changes 
• Demonstrate autonomous mission execution 
utilizing real-time sensory information, to 
navigate a partially known environment.
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In navigating from A to B to C, ACQUAS must consider obstacle 3 to avoid 
entanglement  
Terminal Homing for Undersea Docking 
• Key to terminal homing AUV position estimation are 
Ultra Short Baseline range and bearing 
measurements.
• These measurements can be sparse and error prone 
with random drop outs causing conventional filtering 
techniques to be poor estimators.
• Moving Horizon Estimation uses optimization with a 
past number of measurements with dead reckoning 
constraints to improve position estimation.
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